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@ Dry shavers. 

@ In a twin head dry shaver, the shaver heads are carried at 
tfJe upper er>d of a four-bar mounting Bnkage comprising 
vertical side members 1 A, IB and bell cranl< links 2, 3 prvotally 
connected to the side members at points 7, 8 arxi 9. 11. The 
links are pivotally connected to the frame by pivot pins 4 and 6 
set above and mid-way between the connectk>ns to the side 
members, thus rendering the heads highly sensitive to cut of 
balance forces acting on the heads so ttiat they may move 
vertically, relative to each other to restore the balance. 
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Description 



Dry Shavers 



This invention relates to dry shavers of the form 
comprising a pair of parallel elongate shaver heads 
mounted on a common shaver frame for movement 5 
relative thereto, in use of the shaver, in order to 
make It easier for the user to maintain both heads in 
contact with the skin surface being shaved. 

A dry shaver of this general form was proposed In 
US Patent 2526163, Figures 1 to 7 of which illustrate 10 
a shaver having a pair of cylindrical heads supported 
at opposite ends of a simple "see-saw" support 
linkage. This arrangement imposes undesirable 
limitations in design and functfon. For example, it 
requires the provision of a mounting arrangement is 
beyond the ends of the heads, thus consuming extra 
space in a critical area of the shaver where space Is 
at a premium and ft entails positioning the pivotal 
axis of the heads in the same plane as their 
k>ngitudinal axes, v^rhich is functionally far from ideal. 20 

In accordance with a feature of the present 
Invention, the heads of a dry shaver of the form first 
described are carried at the respective upper ends 
of a pair of generaify vertkxd, parallel side members 
mounted on tlie frame for vertical movement relative 55 
to each other and relath^e to the frame, whilst 
constrained to remain parallel wth each other, the 
side members being coupled together below their 
upper ends by at least one transverse link whose 
opposite ends are pivotaNy connected to the 30 
respective skie members and which is pinned 
intermediate its ends to the frame for pivotal 
movement about an axis parallel with those of the 
shaver heads. 

For convenience of description, it lias been 35 
assumed that the side members are vertical, with the 
heads uppermost, relative to the rest of the dry 
shaver. 

Preferably, tfie ph^otal mounting of the (or each) 
link to the frame is set half-way between the skie 40 
members and above its connection to the respective 
skje members. 

With tl^s constructk>n the mounting arrangement 
is situated below the heads and Is easily accommo- 
dated within the body of the shaver, so that the need 45 
to establish a physical pivot mounting in tfie vicinity 
of the heads is obviated. 

Because the side members are coupled to the link 
below its pivotal mounting, the arrangement is very 
sensitive to horizontal side forces applied to either so 
head, as well as to generally vertical forces. 

Furthemiore. it is possible to arrange for a 
notional plane tangent to the skin engaging surfaces 
of the two heads to pass through or dose to an 
imaginary fixed pivot point at v»fhich the plane SS 
intersects a vertical plane of symmetry mid-v^y 
between the heads. As will be explained more fully 
below, this renders the heads highly sensitive to 
changes in facial contours and enables them to 
respond rapidly and easily to such changes in €0 
maintaining substantially equal pressures on both 
heads. 

One form of dry shaver and a modificatton thereof. 



both in accordance with the invention, will now be 
described, by way of example, with reference to the 
accompanying drawings, in which: 

Figure 1 is a diagrammatic side view of the 
heads and mounting linkage only; 

Figure 2 is an exploded perspective view of 
part ofthe dry shaver; 

Rgure 3 is an exploded view showing the 
drive meclianism of the dry shaver; 

Figures 4 and 5 are transverse and longitudi- 
nal cross-sections of the upper region of the 
shaver; 

Figure 6 is a side view showng a modified 
form of mounting linkage; and 

Rgure 7 is an exploded perspective view of a 
dry shaver incorporating the mounting linkage 
of Rgure 6. 

Figure 1 Illustrates a pair of parallel elongate 
shaving heads A and B, shovm here as cylindrical In 
cross-section purely in the interests of simplicity. 
The heads are mounted at the upper ends of vertical 
skJe members 1A and 1B of the four bar mounting 
linkage which is completed by upper and lower 
transverse Dnk members 2 and 3, formed as Identical 
bell-crank levers pinned at their centres to fixed 
points 4 and 6 on the shaver frame (not shown). The 
ends of the upper member 2 are pinned at 7. 8 to the 
respective side members 1A. IB, intermediate their 
ends and the ends of the lower member 3 are pinned 
at 9. 11 to the lower ends of the respective skie 
members. 

in a medial neutral position of the parts a notional 
tangent N to the upper surfaces of the heads vnW be 
horizontal, conresponding to the positk>ns of the 
heads A, B and of the transverse members 2, 3 
shown shaded in the drawing. The application of any 
force appOed to one head which Is not exactly 
counteriDalanced by a force applied to the other 
head will cause the linkage to be displaced anguiariy 
about the fixed points 4 and 6. As a result the heads 
will shadow the pivotal nfK>vement of the transverse 
members 2, 3 and the notional plane N will pivot 
about an imaginary and fixed pivot point P where the 
plane intersects the vertical plane of symmetry 
extending through the fbced pivot points 4 and 6. i.e. 
mid-way between the heads. 

Because the connections 7, 8 and 9. 1 1 are set at a 
substantial distance below the fixed ph^ot points 4 
and 6, the linkage Is highly sensitive to and readily 
displaceable by any out-of-balance forces acting on 
the heads over a wide angular range, from vertically 
downvwurds to horizontal. 

Furthermore, as the shaver is moved across the 
skin in use. substantial drag forces are experienced 
by the heads, essentially acting in the tangent plane, 
generally perpendicular to the lengths of the heads, 
and since the imaginary or effective axis P is In tills 
plane at all times, the drag forces do not exert an out 
of balance couple tending to tilt the heads. This is In 
contrast to the arrangement shown in US 2526153, 
where the drag forces act at a substantial distance 
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above the pivotal axis and therefore tend to tilt the 
leading head upwardly, forcing the trailing head 
down, all of which largely defeats the object of 
providing for relative nnovement of the heads, namely 
to maintain substantially equal pressures on the two 5 
heads. 

Figure 2 Illustrates the mounting linkage at one 
end of the shaver frame, whose adjacent end wall 12 
carries two fixed pivot pins 4, 6 to mount the 
members 2, 3. v^ose respective pins 8, 1 1 carry the io 
side member IB. The opposite side member 1A is 
omitted from the Figure but is received on pins 7, 9. 
The upper end of side member IB forms an end wall 
fast with respective frame members 13, 14 to which 
an outer, flexible foil 16 of arched form is attached. is 
This mounting linkage Is, of course, duplicated at the 
opposite end of the shaver frame. 

The inner cutters of the heads are both of Identical 
cylindrical form as indicated at 17 In Figure 3, which 
shows the essential features of the drive mechanism 20 
for reciprocating the inner cutter. 

Each inner cutter 17 is carried by a double 
cantilever spring 18 secured at its centre to a yoke 
19 having depending legs 21 pivotally connected to 
opposite end walls of a common drive frame 22 on 25 
pins 23 projecting outwardly from both ends of the 
frame and defining first axes. Internally, the frame is 
provided with aligned central pins 24 defining a 
second axis, whose geometrical and spatial relation- 
ship to the first axes (pins 23) Is the same as that of 30 
the pins 4 and 6 to the pins 7. 8 and 9, 11, 
respectively. 

A drive block 26 has a longitudinal arcuate recess 
27 to receive the pins 24 and is itself coupled to a 
horizontally reciprocating drive arm 28 by a pin 29. 35 

Thus, the drive frame 22 Is pivotable about the axis 
of central pins 24 and the yokes 19 are pivotable 
about the axes of the respective pairs of pins 23, 
enabling the inner cutters 17 to follow exactly the 
movements of the outer foils relative to the shaver 40 
frame. In the assembled shaver the inner cutters are 
pressed firmly into engagement with their respective 
outer foils by the springs 18. the upper, operative 
portions of the foils thus adopting an arcuate form. 

Principal features of the assembly are illustrated In 45 
Rgures 4 and 5 which are transverse arKi longitudi- 
nal cross-sections of the upper region of the dry 
shaver. The same reference numerals as before are 
used in these Figures which are not believed to 
require further explanation. 50 

In one possible modification (not shovm) a single 
transverse link is provided, say Intermediate the 
ends of the side members, the lower ends of which 
are provided with pins guided in arcuate slots 
formed in a frame member so as to constrain the 55 
side members to maintain their parallel relationship. 

In the modified dry shaver shown in Figs. 6 and 7, 
the general function and operation Is as described 
above in relation to Figs. 1 to 6, but the construc- 
tional details of the mounting arrangement at each 60 
end of the heads are modified in that the arms 1A. 
IB. link members 2. 3 and pivot pins 4. 6 are all 
provided in a unitary plastics moulding, the links 
being integrally connected to the arms by flexible 
hinges 7\ 8', 9* and 1 1' which perform the functions 65 



of the pins 7. 8, 9 and 11 of the first embodiment. 

The mouldings are pivotally secured by the pins 
4. 6 to apertured mounting plates 12A in turn 
removably mounted in elongate slots 12B formed in 
the end walls 12 of a shaver frame shell 10. 

The edge of each plate 12A Is grooved and the 
con-espondlng edge of each slot 12B is formed with 
a complementary rib 12C to ensure tight engage- 
ment of the plate in the slot. 

The head assembly is completed by a cover shell 
30. 

Assembly and demounting of the heads and 
mounting arrangement as a unit is readily effected, 
with the cover shell 10 removed, by sliding the plates 
12A Into and out of the stots 12B. 



Claims 

1. A dry shaver comprising a pair of parallel, 
elongate shaver heads (A,B) mounted on a 
common shaver frame for movement relative 
thereto, In use of the shaver, characterized in 
that the heads. (A.B) are carried at the 
respective upper ends of a pair of generally 
vertical, parallel sMe members (1A,1B) 
mounted on the frame for vertical movement 
relative to each other and relative to the frame, 
whilst constrained to remain parallel with each 
other, the side members being coupled 
together below their upper ends by at least one 
transverse link (2,3) whose opposite ends are 
pivotally connected to the respective side 
members and which Is pinned Intermediate Its 
ends to the frame for pivotal movement about 
an axis ( 4 or 6) parallel with those of the shaver 
heads. 

2. A dry shaver according to claim 1, 
characterized In that the pivotal axis (4 or 6) of 
the (or each) link (2 or 3) is half-way between 
and atDove its connections (7,8 or 9,11) to the 
respective side members (1A,1B). 

3. A dry shaver according to claim 2. 
characterized In that the said heads (A.B) have 
arcuate, skin engaging outer surfaces, and a 
notk>nal plane (N) tangent to those surfaces 
Intersects a vertfcal plane of symmetry which is 
mid-way between the heads at the same point 
(P). in all relative positions of the heads. 

4. A dry shaver according to claim 1, 2 or 3, 
characterized in that one pair of the s^d side 
members (1A.1B) and tts associated link or 
links (2.3) are provided at both ends of the 
shaver heads. 

5. A dry shaver according to any preceding 
claim characterized in that each shaver head 
(A.B) comprises an outer foil (16) mounted to 
the shaver frame In the manner specified and a 
pair of reciprocating Inner cutters (17) are 
mounted independently on the frame by a drive 
mechanism (18-29) constructed and arranged 
to permit the inner cutters (17) to follow the 
relath^e movements of the outer foOs (16). 

6. A dry shaver acording to claim 5 charac- 
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terized in that the inner cutters (17) are 
resHiently mounted on yokes (19) having de- 
pending leg members (21) connected for 
pivotal movement, about respective first axes 
(23), relative to a common mounting member 5 
(22) which is in turn connected for pivotal 
movement about a second axis (24) relatfve to a 
drive member (26), the said first and second 
axes having the same geometrical and spatial 
relationship with each other as the pivotal io 
connections (4.7,8; 6.9.11) between the (or 
each) link (2.3), and the side members and 
shaverframe. 

7. A dry shaver according to any preceding 
claim, characterized in that a single link (2) is 15 
provided between the (or each) pair of side 
members (1 A.1B) intemiedlate the ends thereof 

and the lower ends of the skJe members are 
guided to move In arcuate paths so that the side 
members are constrained to remain paraHel 20 
with each other (not shown). 

8. A dry shaver according to any one of 
claims 1 to 6, characterized In that the (or each) 
pair of side members (1A,1B) and Its associated 

link (or links) (2,3) are mounted on a removable ^ 
portion (12A) of the shaver frame, to enable the 
said members and link or links, together with 
the shaver heads canrted thereby to be de- 
tached as a unit from the shaver. 

9. A dry shaver according to any preceding so 
claim, characterized In that the (or each) pair of 

side members (1A.1B) and its associated link 
(or links) (2.3) are fonned in a unitary plastics 
moulding, the (or each) link bebg integrally 
connected to the side members by flexible 35 
hinges (7'.8'.9'.11'). 
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